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Field tests on vertical bearing characteristics of large-diameter extra-long
steel pipe piles in offshore wind power projects

HAN Ranran, QIAO Xiaoli, LI Mingyu
(Tianjin Research Institute for Water Transport Engineering, Tianjin 300456, China)

Abstract: The steel pipe piles are the main foundation type for offshore wind power projects, but there are relatively few
researches on the vertical bearing capacity of large-diameter ultra-long steel pipe piles in the sea. The field tests are conducted
on the vertical bearing capacity characteristics of the large-diameter ultra-long steel pipe piles based on their application in an
offshore wind power project in Shantou City of China. The variation rules of side shaft friction and tip resistance with pile load
are analyzed, and the variation characteristics of tip settlement and top settlement of the pipe piles are compared. Additionally,
based on the on-site test results, the method for determining the bearing capacity of the large-diameter ultra-long steel pipe piles
is explored. The tests results indicate that there is a significant pile deformation. It was easier to control and adjust the on-site
loading amount by using the curve of tip settlement versus load, and it is also easier to judge the ultimate state of bearing
capacity. The curve of tip resistance versus pile load shows an "S" shape. In the current code, the load corresponding to the
point at which the slope of O/Omax~s/d curve begins to change to 0.2 is used as the ultimate bearing capacity to overestimate the
vertical compressive ultimate bearing capacity of the large-diameter ultra-long steel pipe piles.

Key words: ultra-long steel pipe pile; vertical bearing characteristic; side shaft friction; tip resistance; pile deformation
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Table 1 Types, specifications and main parameters of various piles
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Table 2 Physical and mechanical property indexes of soils

L BB ER ik W e sy e DOVORE g,
¥re m %  (kKN'm?) MPa kPa ) Pa FrAfE{E/kPa
e @ 0.6 53.7 2.75 1.554 1.316 5.6 2.3 2 —
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Fig. 4 Curves of pile deformation versus load at different depths
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Table 3 Test results of limit friction resistance at pile side
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